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• Alpha Radiation 
– Alpha radiation is a heavy, 

very short-range particle. 

•  Beta Radiation 
– Beta radiation is a light, 

short-range particle and is 
actually an ejected 
electron. 

• Gamma and X-Ray 
Radiation 
– Gamma radiation and x 

rays are highly penetrating 
electromagnetic radiation. 



• Units of external Exposure are in Roentgen (R) 

• Units of exposure to the human body are in REM 
– Stands for Roentgen Equivalent Man- takes into account the 

biological effect on the body from different types of radiation 

• Units of Absorbed dose (any material) are in RAD 
– Stands for radiation absorbed dose 

• In air, 1R = 1REM = 1RAD 

• Units expressing number of disintegrations per minute by 
the radioactive material, CPM 
– Stands for counts per minute 

• Any of the units may use prefixes 
– Milli (m) = 1/1000 of base unit 

– Micro (µ) = 1/1e6 of base unit 



• Radiation cannot be 
detected by human 
senses  

• No single instrument 
can detect or 
measure all forms of 
radiation 

• Programs and 
proceduress in place 
to detail what 
devices should be 
used 

• Many types and 
manufactures exist 

• Wide range of costs 

 



• Questions to Ask 
– Environment 

• Indoor, outdoor, vehicle, 
vacant lot, etc 

• Heavy equipment available 

– Surface to unload on 

– Site History 

– Is Nuclide ID information 
available? 

– Preliminary radiation 
readings, if any? 

– Where did it come from? 

– What form of scrap material 
involved 
• Cars, metal, trash, etc 

 

• Decisions to make 
– Instrumentation needed 

– Staffing needed 

– PPE types 

– Sampling equipment 



• Ludlum 12s or similar micro R meter for gamma readings 
– Gamma only 

• Ludlum 193-6 for hard to reach areas 
– Gamma only 

• Ludlum Model 3 or 26-1 frisker probe for isolation of 
material or checking for removable contamination 
– Alpha, Beta, Gamma (low sensitivity) 

• RIIDeye or similar handheld isotope identifier 



• Ludlum 19 or 12s 
 

• Ludlum 193-6 



• Ludlum Model 3 • Ludlum 26-1 



• Ludlum Model 2241-3 Kit 
– Includes 4 probes 

• 43-65 (Alpha, Beta, limited 
gamma) 

• 44-9 (some Alpha, Beta, 
Gamma) 

• 44-2 (Gamma Only) 

• 44-38 (Beta, Gamma) 

 

– Other probes available for 
purchase 

 



• Thermo RIID-eye 
– Hand held multi channel 

analyzer 
– Functions by assigning 

energies to channels 
– As energy is absorbed by the 

detector, the computer sorts 
it into the assigned channel 
on a spectrum 

– After enough counts have 
been collected the computer 
analyzes the spectrum and 
tries to identify which 
radionuclide is present 

– Only as good as the library 
installed 

– Best analysis when dial is in 
the “green zone” 



• Once in Green Zone select and press enter on Identify 
• Default is 30 seconds count; select +30 to increase count time 

• Once counting is done the MCA will show a spectrum and report indicating Nuclide(s) 
present 

• Have spectrum verified, MCA’s are only as good as their library that is installed 



• Trowel 
• Sediment Cups w/ tops 
• Electrical Tape 
• Duct tape 
• Rad Tape 
• Cable ties (zip ties) 
• Plastic bags (ziplocks) 
• Large Yellow Rad Bags  / large trash 

bags  
• Rubber Gloves 
• Swipes and envelopes 
• Hammer 
• Chisel 
• Tweezers 
• Safety glasses 
• Dust masks 
• Work gloves 
• Markers (Sharpies) 
• Measuring tape 

 



• Some information is typically available 
– Type of material and associated hazards 

– Preliminary location of “source” in the load or trailer 

• This information is typically provided via the drive through portal 
monitor used to screen trailer loads 

• Facility point of contact should: 
– Have a location available for one to survey and isolate the source 

• Preferably a smooth concrete or “cleanable” surface in the event of 
contamination. 

• If unavailable, tarps can be used to cover gravel 

– Have staff and machinery available to assist in the sorting 



• Operationally check the 
instrument 
– Battery check 
– Response check 
– Calibration date check 
– Establish background 
– Operational checks could make 

the difference between life and 
death of a worker 

• Establish background on each 
probe or instrument 

• Define trip levels 
– Example: twice background or 

300 cpm 

• Establish turn-back limits 
– Stop and back up if you reach a 

turn-back limit. 
– These limits could save your life 



• Approach the vehicle or trailer with the meter on the most 
sensitive setting and the audio on; remember turn-back limits 

• Begin survey at preliminary source location, but survey entire 
vehicle for verification 

• Once source has been located from the outside of vehicle, 
attempt to use RIID to identify the radionuclide of concern 

•  Use available resources to carefully unload the material in the 
“source area” of the vehicle or trailer 

• Note any immediate hazards pertinent to the material and bag 
item to prevent further contamination of area 

• Once source has been bagged and segregated from the other 
material, begin making a nuclide/material identification 

• Re-survey the trailer to ensure that no more radioactive 
material remains in the load of scrap 

 



• Where will the material 
be stored 
– Minor sources not 

dangerous to human 
health can be temporarily 
stored on site in a secure 
isolated area until disposal 

– Higher activity sources 
must be dealt with 
differently depending on 
situations 

• Rad waste broker list 
available on CRCPD 
website 
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• Division of Radiological Health Main Line 
– 615-532-0387 

• Jerry Bingaman, Tennessee Tower 
– 615-532-7521 

• Trevor Jackson, Tennessee Tower 
– 615-532-0394 

• Ryan Crihfield, Tennessee Tower 
– 615-532-0387 

• TDEC-Radiological Health Website: 
http://www.tn.gov/environment/section/rh-radiological-health  

• CRCPD Website:  crcpd.org 

• Nuclear Regulatory Commission:  nrc.gov 


